How heart cells embrace their fate in the chordate Ciona intestinalis  by Ilchena, Stacia et al.
express transcription factors includingNFATc1,WT1 and Tbx18. Towhat
extent these factors correlate with cell fate in EPDCs is unknown. We
hypothesize that the localized expression of NFATc1, WT1 and Tbx18
inPE cells andEPDCs influences EPDC cell fate.Chick embryonic day 4
(E4)PE andE7 epicardiumwere explanted to compareNFATc1,WT1and
Tbx18 function in PE cells and EPDCs. NFATc1, WT1 and Tbx18 are
expressed in subsets of cultured PE cells and EPDCs. Therefore, these
cultures will be used to investigate cell type diversity in PE cells versus
EPDCs. In a subset of cultured PE cells, NFATc1 colocalizes with the
endothelial marker Flk1, which suggests that NFATc1marks endothelial
precursors in vitro. Tbx18 and WT1 are expressed in subsets of EPDCs,
but the fate of these cells is unknown. Also, loss of Tbx18 function using
Tbx18 specific siRNA significantly decreases EPDC proliferation, as
detected by BrdU incorporation assay. These data suggest that NFATc1,
WT1andTbx18mark different cell lineages in PE and EPDC cultures, and
that Tbx18 regulates EPDC proliferation. Our long-term goal is to define
the molecular mechanisms that regulate PE and EPDC proliferation and
cell lineage specification.
doi:10.1016/j.ydbio.2010.05.316
Program/Abstract # 308
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During vertebrate embryogenesis the heart is the first organ to form
and function. Fate-mapping studies in vertebrate embryos have
demonstrated that prior to gastrulation myocardial cells originate from
a fixed position in the embryo. During gastrulation these cellsmigrate to
form bilateral stripes in the anterior lateral plate mesoderm (ALPM),
where they first express nkx2.5, the earliest marker of myocardial
progenitors. How cardiac cell fate is influenced during gastrulation
remains unclear. A zebrafish mutant, grinch, in which there is a
significant reduction (or complete absence) in the number of cardio-
myocytes formed has previously been described by our lab. The grinch
phenotype is due to a mutation in the gene encoding the G protein-
coupled receptor Agtrl1b. Here we investigate the mechanism through
which Agtrl1b regulates the formation of myocardial precursors. RNA in
situ hybridization analyses of grinchmutants and morphants show that
there is a decrease in specific domains of the ALPM. Lineage tracing
studies demonstrate that this is likely due to aberrant cell migration
during gastrulation. We find that in morphant embryo cells of the
presumed heart field fail to reach the ALPM. Additionally, transplant
studies reveal a non-cell-autonomous role for the function of Agtrl1b in
myocardial progenitor development. Present studies are centered on
imagingmigratingprogenitors in real time to examine specific defects in
grinch mutants. Our work provides novel insight into the earliest
mechanisms that influence cardiac progenitor development.
doi:10.1016/j.ydbio.2010.05.317
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FGF/Ets target genes in Ciona intestinalis heart cell specification
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Activation of the transcription factor Ets1/2 through FGF signaling is
known to specify heart precursor fate in Ciona intestinalis. In previous
research, we identified candidate target genes of Ets1/2 through
microarray analysis. Through in situ hybridization assays we have
identified a subset of these candidate genes that are expressed
specifically in the heart precursor cells immediately following their
specification. To find the enhancers for the regulation of these presumed
Ets target genes, we are employing bioinformatics to find conserved
areas of DNA in the upstream non-coding DNA between C. intestinalis
and Ciona savignyi. This analysis will be used to guide ongoing efforts to
clone and test predicted enhancer regions using reporter constructs. In
depth analysis of identified enhancers will be used to find transcription
binding sites for Ets and identify co-transcription factors presumed to
act in concert with Ets to drive heart precursor cell specification.
doi:10.1016/j.ydbio.2010.05.318
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Asymmetric cell division is a fundamental mechanism in develop-
mental biology by which a single fertilized cell can develop into a multi-
cellular organism. Previous studies have shown that asymmetric divisions
are typically caused by a shift in spindle orientation and position. In Ciona
intestinalis, one such division is required to establish the heart precursor
cells. Each of the four B7.5 lineage cells (founder cells) divides
asymmetrically to produce a large tail muscle cell and a smaller heart
precursor cell. Previous research has shown that this asymmetric division
requires a non-polarized FGF signal from the adjacentmesenchyme,which
results in uniform FGF receptor occupancy on the B7.5 cells. This causes a
localized change in cytoskeletal dynamics resulting in asymmetric division
of the B7.5 lineage. Embryos treated with a dominant negative form of the
FGF receptor undergo symmetric founder cell division. Also, polarity gene
manipulation (constitutively active Cdc42) and inhibition of MAPK
signaling result in loss of founder cell asymmetry. To better understand
how thesemolecules interact and their direct effect on division symmetry,
we are using live fluorescent microscopy to investigate spindle dynamics
within the founder cell. In addition, we are using molecular cloning
techniques to identify target candidate molecules that might also be
involved in this pathway. While the effect of spindle dynamics on
asymmetry has been well studied, no previous study has linked FGF
signaling to asymmetric division and the mechanism of cell division
symmetry in vertebrate heart precursor cells has yet to be understood.
doi:10.1016/j.ydbio.2010.05.319
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The establishment of polarity and subsequent asymmetric cell
division is required for differentiation throughout development. In
Ciona intestinalis, such a division occurs in the heart founder cells, with
each of four founders giving rise to a small heart progenitor cell and a
larger tail muscle cell. Although FGF signaling occurs prior to division,
ERK is activated only in the smaller daughter and results in heart cell-
specific behaviors such as migration and proliferation. The mechanism
bywhich FGF signaling is propagated only in the heart lineage is not yet
understood. Our data implicates polarity of the actin cytoskeleton in
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modulating the differential response to FGF. Founder cells exhibit an
enrichment of membrane protrusions on their anterio-ventral surface,
where the heart daughter will arise. We have shown that delocalized,
constitutive activity of Cdc42, a Rho GTPase responsible for the
formation of filopodia inmany systems, disrupts the polarity of founder
cell division. Founder cells expressing delocalized, constitutively active
Cdc42 have membrane protrusions placed uniformly around the cell,
and both daughters take on heart fate. Polarity can be restored by
blocking Cdc42-directed actin polymerization using a truncated form of
WASP. To further characterize the relationship between protrusive
activity of the actin cytoskeleton and FGF signaling, we will employ live
fluorescence microscopy to observe the localization and movement of
several components of the signaling pathway downstreamof FGF. These
results highlight a potential role for the cytoskeleton in regulating
differential fate induction events during development.
doi:10.1016/j.ydbio.2010.05.320
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A feedback loop between xylt1 and sox9 controls chondrocyte
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Cells must interact with their extracellular environment as they
differentiate. Here, we use zebrafish mutant embryos to reveal complex
interactions between proteoglycans and chondrocyte differentiation that
may regulate the timing of skeletal development in vivo. The enzyme
Xylosyltransferase1 (Xylt1) catalyzes proteoglycan synthesis, and the
transcription factor Sox9 drives chondrocyte differentiation.We find that
xylt1 expression is restricted spatially to differentiating chondrocytes,
which express both zebrafish sox9 co-orthologues. Supporting the
hypothesis that Sox9 regulates proteoglycan synthesis genes, xylt1
expression appears reduced or absent in sox9 mutant chondrocytes. On
the other hand, expression of sox9 genes is down-regulated in xylt1
mutants. These changes appear only after chondrocytes of wild-type
siblings begin to secrete abundant proteoglycans, suggesting a positive
feedback onto chondrocyte differentiation from their extracellular
environment. Interestingly, this positive feedback loop between xylt1
and sox9 appears to control the timing of chondrocyte differentiation:
xylt1mutant chondrocytes express markers of chondrocyte maturation,
such as collagen type 10a1 and indian hedgehog (ihh) co-orthologues,
earlier than wild-type siblings. Ihh is known to induce bone in the
perichondrium, a tissue that overlies developing chondrocytes, and xylt1
mutants have early perichondral bone. Consistentwith the idea that early
ihh expression in xylt1mutant chondrocytes causes precocious perichon-
dral bone, no early bone forms in xylt1;ihha double mutants.
doi:10.1016/j.ydbio.2010.05.321
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erythropoiesis and non-canonical Wnt signaling
Mizuho S. Mimotoa, Devorah C. Goldmanb, Jan L. Christiana
aCell & Developmental Biology, Oregon Health & Science University,
Portland, OR, USA
bOregonStemCellCenter,OregonHealth&ScienceUniversity, Portland,OR,USA
In Xenopus, signals from the ectoderm are required to induce
mesoderm to adopt an erythroid fate. Our priorwork demonstrated that
the transcription factor GATA-2 is essential for this inductive signal.
Using microarray analysis, we have identified a gene encoding a novel
leucine-rich repeat protein (LRRP) that is upregulated by GATA-2 in the
ectoderm, and required for erythropoiesis. Our microarray data also
indicate that members of the non-canonical Wnt pathway are
upregulated by GATA-2, whereas genes associated with the canonical
Wnt pathway are downregulated by GATA-2. Reciprocal regulation of
these two pathways by GATA-2 is intriguing given recent evidence that
GATA proteins are involved in promoting the switch between canonical
and non-canonical Wnt signaling in other developmental contexts.
Moreover, coordinate regulation of these two often opposing pathways
may be required for the transition between progenitor expansion, and
differentiation tomoremature cell types. Interestingly, in addition to its
function during erythropoiesis, LRRP appears to be both necessary and
sufficient to activate non-canonical Wnt signaling during convergent
extension and heart development. We predict that non-canonical Wnt
signaling is activated downstream of GATA-2, possibly in an LRRP-
mediated fashion.We furtherhypothesize that these events are required
to inhibit canonical Wnt signaling to allow blood progenitors to exit the
cell cycle and adopt a hematopoietic fate.
doi:10.1016/j.ydbio.2010.05.322
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Recent cell lineage analyses indicate that the regionof epiblast flanking
the rostral primitive streak (Caudal Lateral Epiblast, CLE) serves as the
bipotential precursor for both the neural plate and paraxial mesoderm.
However, regulatory mechanisms on how each cell acquires its fate from
bi-potent progenitor state and establishes its trait remain unknown. We
demonstrate that Tbx6-dependent regulation of Sox2 enhancer N1
determines the neural vs. mesodermal fate. In wild-type embryos,
enhancer N1 of the pan-neural primordial gene Sox2 is activated in the
CLE to drive Sox2 expression in the neural plate, but it is turned off in the
mesodermal precursors formed after ingression through the primitive
streak. InTbx6mutant embryos, however, enhancerN1 activity persists in
theparaxialmesodermcompartment, elicitingectopicSox2activationand
transforming the paraxial mesoderm into ectopic neural tubes. Targeted
deletion of enhancer N-1 in Tbx6mutant embryos caused loss of paraxial
tube formation as well as loss of ectopic Sox2 expression, indicating that
SOX2 is a key mediator in the formation of the ectopic neural tube. Our
results suggest that neural/mesodermal fate choice operates in the
mesodermal precursors derived from the CLE, and that Tbx6-dependent
repression of Sox2 enhancer N1 is required to specify paraxial mesoderm.
doi:10.1016/j.ydbio.2010.05.323
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Transcriptional control of dorsal-ventral polarity cues in
C. elegans
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Embryos must undergo a series of asymmetric divisions to
establish the three main axes of the body (anterior–posterior, left–
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